Pea (Pisum sativum L. cv Alsweet) plants were exposed to mixtures ofozone plus sulfur dioxide at different times of the day. InJury, evaluated either as necrosis or chlorophyll, was greatest at midday when stomatal conductance was greatest. Abscisic acid levels were similar over the day, and showed no relation to stomatal conductance.
Investigations of pollutant exposure at different times of the day have been undertaken with 03 and SO2 singly (5) . As early as 1949, Katz (10) showed that barley and alfalfa grown in fields were less sensitive to SO2 early and late than during the middle of the day. Such variations in diurnal injury responses to single pollutants have been confirmed in controlled environments with other crops (7, 22) , including peas (18) . No diurnal studies with mixtures of pollutants were found.
The reduced injury early and late in the day has been related closely to stomatal response during the period of exposure (18) . Plants exposed early and late in the day exhibited greater stomatal closure than plants exposed at midday (18) .
Mechanisms regulating the changes in stomatal conductance of plants exposed to pollutants at different times of the day are not understood. Olszyk and Tibbitts (18) suggested that ABA might be involved in controlling stomatal responses. This suggestion is supported by the fact that when ABA content of leaves was increased by foliar applications or by water stress, stomata closed, resulting in decreased 03 uptake and hence less injury to plants (4, 9) . Also, ABA concentrations were higher in SO2-resistant plants which had greater stomatal closure during exposure than S02-sensitive plants (12, 13 at different times of the day have been reported, although patterns over the day have not been consistent (3, 8, 14, 17, 20, 23) . No reported studies of fluctuations in ABA concentrations of plants exposed to pollutants at different times of the day were found.
Plants Figure 1 shows the percentage injury measured as necrosis (A) and Chl decrease (B) to pea leaves on plants fumigated at different times of the day with the mixture of 03 plus SO2. Patterns of injury response over the day were similar whether expressed as necrosis or Chl decrease. Injury was low during the first 2 h of the light period, and greatest from approximately 2 to 9 h into the light period. Plants exposed after 9 h of light had decreasing injury until the end of the light period. Injury was similar during the first and last 2 h of the light period. The diurnal response to the mixture of 03 plus S02 was similar to that reported for 03 or SO2 alone (7, 18, 22) .
RESULTS AND DISCUSSION
The reduced injury early and late in the day with 03 plUS S02 mixture was associated with greater stomatal closure particularly at the end of the day as shown by stomatal conductance measurements (Fig. 2) . Conductance toward the end of each fumigation was 0.24 cm/s early in the light period (0-2 h), 0.35 cm/s (12-16 h) . Conductances of control plants had a similar increase and decrease over the day, but the percentage differences were not as great as on the exposed plants. Conductances of control plants were statistically similar over the day, whereas those of exposed plants were not. These trends agree with previous studies undertaken with single pollutants where injury was greater at midday (7, 18, 22) , and the greater injury was associated with higher stomatal conductance during exposure (18) . However, stomatal conductance is apparently not the only controller INJURY, STOMATAL CONDUCTANCE, AND ABA LEVELS OF PEA Figure 2 . Thus, dry weight estimations of ABA for both control and fumigated plants, as with fresh weight estimations, provided no close relationship with stomatal conductances over the day.
The present analysis ofconcentrations ofABA for entire leaves cannot rule out the possibility that there may be compartmentalization of ABA to provide elevated concentrations at different times of the day in certain parts of the leaf tissue (1) . Localized elevated levels of ABA in cells around the stomatal pores has been indicated by several workers to be the controlling factor for stomatal responses (2, 3, 15, 16) . The entire leaf determinations used in this study would not have detected compartmentalization of ABA that could be controlling stomatal opening.
